INTRODUCTION
Tobacco use is a major health risk for persons with substance use disorders (SUDs). Clients in SUD treatment smoke at 3 to 4 times the rate of the U.S. general population, with prevalence rates of approximately 70% or higher (1) . Additionally, persons in SUD treatment tend to smoke heavily and are less likely to quit successfully than the general population (2) . Consequently, they are at significantly higher risk of death from tobacco-related causes than the general population (3, 4) .
Latinos are another important tobacco disparity group. Although Latinos smoke at lower rates than non-Latino whites, they have disproportionately high rates of lung cancer death (5) . Service providers may underestimate the severity of Latino smoking due to Latinos' greater likelihood of being light and intermittent smokers (LITS) (6) . Previous research has shown that Latinos in the general population are less likely than non-Latino whites to receive tobacco cessation services including screening, counseling, and NRT (7, 8) .
Although there is substantial research on ethnic differences in tobacco use among the general population, (8, 9) little is known about such differences within SUD treatment populations.
Understanding ethnic variations in tobacco use and quit attempts within this high-prevalence population is critical for identifying potential disparities and informing the delivery of tobacco cessation services within SUD treatment programs.
Latino smokers in SUD treatment represent an "intersectional" population (10, 11) . That is, they embody multiple identity characteristics-Latino/a, person in SUD recovery, perhaps low-income and/or immigrant-that interact with social-structural forces in different ways to influence their tobacco use and access to smoking cessation services. Based on research concerning Latinos' diminished access to SUD treatment (12, 13) and smoking cessation help (14, 15) , Latino smokers in SUD treatment may be more likely to encounter barriers to cessation services due to lack of health insurance, limited access to 3 primary care, limited English proficiency, and lack of information about available cessation resources.
Even if available, tobacco cessation services may not be culturally or linguistically appropriate, particularly for recent immigrants (16) .
To address service provision to Latinos in SUD treatment, more information is needed about their smoking and quitting prevalence and behaviors. The only published study to date on this population examined smoking status and substance use treatment outcomes among Spanish-speaking Latino clients receiving motivational enhancement therapy (MET) as part of a NIDA clinical trial (17) .
At a 16-week follow-up, smokers had lower rates of abstinence from nontobacco substances than nonsmokers. Since the trial was not focused on tobacco use (18) , trial participants were asked about smoking status, but not about smoking or quitting behaviors.
In a national sample of persons enrolled in SUD treatment, we compared demographic, drug use, and smoking and quitting prevalence and behaviors between Latinos and non-Latino whites. We tested three main hypotheses: first, that Latino clients would have lower smoking prevalence than non-Latino white clients (9); second, that Latino clients who smoked would exhibit behaviors similar to those documented in the general U.S. population [in comparison to non-Latino white clients, higher rates of light/nondaily smoking (6); less use of e-cigarettes (19) ; lower cigarettes per day, or CPD (20) ; more use of menthol (21) ; less use of nicotine replacement therapy, or NRT, and more quit attempts (22) 
METHODS

Sampling Design
In a larger study of tobacco use among persons enrolled in substance use treatment, we developed a random sample of treatment programs involved in the National Institute on Drug Abuse (NIDA) Clinical Trials Network (CTN). Eligible for inclusion were 48 CTN-affiliated programs that a) were publicly-funded, b) had at least 60 active clients, and c) were able to assign a staff liaison to coordinate data collection with our research team. We excluded a) privately funded programs; b) adolescent programs; c) Veterans Administration (VA) programs (since they have specific tobaccorelated policies that differ from non-VA programs); and d) programs based in hospital systems or criminal justice agencies that would require a separate IRB process. Our research plan was to enroll 25 programs, and we drew a stratified (by program type) random sample of 33 programs to allow for refusals (15 outpatient, 13 residential, and 5 methadone programs). Of these 33, 6 had discontinued their participation in the CTN, 2 programs declined to participate, and 1 was not necessary to meet our patient recruitment goal. The final sample included 24 programs (7 outpatient, 10 residential, 7 methadone) located in 14 states (CA, CT, FL, HI, NC, NY, OH, OR, PA, SC, SD, TX, WV, VA). It included at least 1 program from each of the 4 U.S. census regions (Northeast, Midwest, South, and West).
We did not collect data on the specific national/cultural backgrounds of Latino participants since the larger study was not focused on racial/ethnic comparisons. However, it is important to note the considerable variation among Latino populations in the regions where programs were located. The states in our sample with the largest percentages of Latinos in their populations were California (38%), Texas (38%), Florida (22.8%), and New York (18%) (24) . In Northeastern states such as New York, Puerto 
Participants and Procedures
The research team visited each site between April and December 2015 (Year 2 of the study) and surveyed 1,122 clients (777 are included in this analysis based on Latino or non-Latino white ethnicity).
Both smokers and non-smokers were eligible if they had been in treatment for at least 10 days, and if they were present in the program on the day(s) of the site visit. These criteria yielded a systematic sample in outpatient and methadone programs, and a census sample in residential programs. At the time of the survey, the total client capacity across the 24 programs was estimated (according to director report) at 6,801.
One staff member in each program coordinated the site visit and client recruitment with the research team. In residential programs, participants were recruited into multiple time slots during the day, in methadone programs clients were recruited during morning dosing hours, and in outpatient programs clients were recruited either at the beginning or end of group counseling sessions. The research team explained the study to clients and completed informed consent procedures. No record was made of persons who were not interested to participate, and all those who completed consent also completed the survey. Participants completed the surveys on iPads in groups of up to six, determined by the number of iPads the team had available. Surveys were provided in English as none of the participating programs offered bilingual services.
Site visits were completed in one day for residential and methadone clinics, where most clients are in the clinic daily. Site visits lasted 2-3 days in outpatient clinics, because most clients visit the clinic on weekly basis, and recruitment of up to 50 participants took more than one day. The number of 6 participants recruited per clinic ranged from 28 to 53, with a median of 50. Each respondent received a $20 gift card, and each program received a $2,000 incentive after the site visit. All study procedures were approved by the University of California, San Francisco Institutional Review Board.
Measures
Items used in this analysis included demographic questions assessing age, gender, race/ethnicity, marital status, employment status, and education. Type of SUD treatment was categorized as outpatient, residential or methadone maintenance. Participants were also asked to identify their primary drug and how many weeks they had been in treatment.
Current smokers were defined as having smoked more than 100 cigarettes in their lifetime and also reporting being a current smoker. Current smokers reported number of cigarettes per day (CPD); number of serious quit attempts (for at least 24 hours) made in the past year; use of mentholated cigarettes; current use of electronic cigarettes (e-cigarettes); and lifetime use of nicotine replacement therapy (NRT: patch, gum, lozenge, inhaler, or nasal spray). Because e-cigarette use may be infrequent or experimental, we defined "current use" as having used e-cigarettes at least weekly over the past 30 days.
Data Analysis
First, using the full sample, we compared Latino (n=141) and non-Latino white (n=636) clients on demographic variables, SUD treatment variables (primary drug, program type, number of weeks in treatment), and smoking status (current, former, or never smoker). Then, because subsequent analyses concerned the subset of current smokers only, we compared Latino smokers (n=111) and non-Latino white smokers (n=492) on the same set of variables named above, and compared these groups on smoking (CPD, non-daily smoking, menthol use, current use of electronic cigarettes) and quitting behaviors (any past-year quit attempts, number of past-year quit attempts, lifetime use of NRT products 7 or other pharmaceutical quit aids). Statistical comparisons were done using t-tests for continuous variables and Chi-square tests/Fisher's exact tests for categorical variables.
Next, we conducted multivariate regression analyses to assess whether differences observed for Latino versus non-Latino white smokers in univariate analyses would persist after adjusting for other factors. Demographic and SUD treatment variables that were statistically significant at a 0.10 alpha level in the univariate analysis were controlled for in these multivariate regression models. Significant variables were gender, education, primary drug, program type, and time in treatment program. Because the data were collected from 24 clinics, the models also accounted for nesting participants within clinics.
Missing data was low (less than 2%). The multivariate regression models used complete case analysis.
Last, we compared Latino smokers and Latino non-smokers to assess how these Latino subgroups may differ with respect to demographic, drug use, and treatment program characteristics. We also analyzed demographic, drug use, and program characteristics within the subgroup of Latino smokers. Statistical comparisons were done using t-tests for continuous variables and chi-square tests for categorical variables. All analyses were conducted using SAS version 9.3 (26).
RESULTS
Comparison of Latinos and non-Latino Whites in SUD Treatment
The left side of Table 1 displays results for univariate analyses comparing all clients (N=777) on demographic characteristics, primary drug, program type and time, and smoking status. With a mean age of 35.6 (SD=10.95), Latino participants (n=141) were younger (t=-2.1, df=216, p=0.037), included a higher proportion of males (Fisher's exact test p=0.017) and had lower educational attainment (χ 2 =14.2, df=2, p<0.001) than non-Latino white participants (n=636). About 50% of non-Latino whites had completed at least some college, as compared to 35% of Latinos. Latino participants also differed from their non-Latino counterparts on primary drug of use, reporting higher rates of stimulants, cannabis and "other" drugs (e.g., barbiturates, hallucinogens), but lower rates of alcohol and opioids as the primary 8 drug(s) for which they were receiving treatment (χ 2 =50.4, df=4, p<0.0001). Higher percentages of Latinos were in residential (40.5%) or outpatient (34%) programs, while a higher percentage of nonLatino whites were in methadone programs (38.7%). Latino participants had spent less time in their treatment programs in comparison to non-Latinos at the time of data collection: 62.7 (SD=142.7) versus 91.3 (SD=158.8) weeks, respectively (t=-2.1, df=223.9, p=0.036). Treatment stays were relatively long due to the participation of clients from long-term residential and methadone programs. There were no differences between Latino and non-Latino participants in terms of marital status or employment status.
The bottom left of Table 1 shows smoking status for Latino versus non-Latino white clients.
There was no difference in smoking status by ethnicity, such that 78.7% of Latinos versus 77.4% of nonLatino whites were current smokers.
Comparison of Latino and non-Latino White Smokers in SUD Treatment
The right side of Table 1 shows results for univariate analyses comparing Latino and non-Latino smokers (N=603) on demographic characteristics, primary drug, and program type and time. Latino smokers included higher proportions of males as compared to non-Latino white smokers (Fisher's exact test p=0.006). The two groups also differed on primary drug of use, such that more Latino smokers reported higher rates of stimulant, cannabis, and "other" drug use, while more non-Latino white smokers reported more alcohol and opioids (χ CI=1.54, 3.43). In addition, Latinos are more likely to smoke less than non-Latino whites; the expected CPD for Latinos was 29% (95% CI= 20%, 37%) less than for non-Latino whites. Finally, Latinos were more likely to report higher numbers of past-year quit attempts (OR=1.79, 95% CI=1.20, 2.67).
Comparison of Latino smokers and nonsmokers
Next, we evaluated demographic, drug use, and program characteristics in relation to smoking prevalence among Latino smokers and Latino nonsmokers (data not shown). There were no significant differences in smoking prevalence among Latino clients by demographic characteristics (including gender and educational attainment, as hypothesized), primary drug of use, or program type.
Within-group comparison of Latino smokers
Finally, we evaluated demographic, drug use, and program characteristics associated with smoking variables (CPD, menthol use, nondaily smoking, quit attempts) among Latino smokers (data not shown). Latino smokers with less than a high school education reported higher CPD than Latino 10 smokers with a high school education and higher [13.9 (SD=10.12) versus 9.7 (SD=6.44)] (t=2.1, df=36.4, p=0.040). Latino smokers in recovery from opioid use also reported higher CPD than Latino smokers who were not in recovery from opioid use [12.6 (SD=8.33) versus 9.5 (SD=7.12)] (t=2.1, df=87.4, p=0.041).
DISCUSSION
Ethnic differences in smoking and quitting behaviors may influence how ethnically diverse groups of smokers respond to smoking cessation interventions. Persons in treatment for substance use disorders (SUDs) have high, recalcitrant smoking rates and may require tailored cessation interventions to address their needs during treatment. In this study, we examined ethnic differences in smoking among persons in SUD treatment. We found that Latinos exhibited some smoking-related characteristics previously associated with SUD treatment populations, and others previously associated with Latinos in the general U.S. population.
In our comparison of all Latino clients versus all non-Latino clients, Latinos were significantly younger and had lower educational attainment. In addition to mirroring patterns in the general U.S. population (20) , similar findings also surfaced in a previous study of demographic differences between Latino and non-Latino white SUD treatment clients (27) . Latinos had significantly lower rates of alcohol and opioids as primary drug, but higher rates of stimulants and "other" drugs. These findings differ from previous research which found higher rates of primary opioid use among Latino as compared to nonLatino white SUD treatment clients (27, 28) . However, our findings are aligned with research reporting lower rates of alcohol as primary drug among Latino SUD treatment clients versus clients from other ethnic groups (12) .
Contrary to expectations, there was no difference in smoking prevalence between Latino and non-Latino white study participants. This finding contrasts with Latinos' lower smoking prevalence in 11 the general population (29) , and reflects higher smoking rates among persons in SUD treatment as reported by previous studies (1).
Second, we compared smoking behaviors between Latino and non-Latino white current smokers in the sample. Latino smokers reported several smoking behaviors associated with Latino smokers in the general population, including more nondaily smoking, more past-year quit attempts, and lower CPD.
Although any level of smoking poses health risks (30) , these behaviors might be considered "protective." However, Latino smokers in our study were still heavy smokers, with a mean CPD of 10.9.
They were also more likely than non-Latino white smokers to use mentholated cigarettes, which may decrease the odds of successfully quitting (21, 31) .
Our final analyses focused on Latino SUD treatment clients only. We first compared Latino smokers to Latino nonsmokers and found no significant differences with regard to any demographic characteristics, including two characteristics associated with higher smoking prevalence within the U.S.
Latino population: male gender (9) and lower educational attainment (23) . In this case, the high smoking prevalence in this Latino SUD treatment sample (78.7%) may have eclipsed sociodemographic nuances found among U.S. Latino smokers overall.
We then examined associations between smoking behaviors and demographic characteristics within the subset of Latino smokers. We found higher CPD among Latino smokers in recovery from opioid use, a finding which has surfaced in other research on smoking among persons in SUD treatment, irrespective of ethnicity (32) . We also identified higher CPD among Latino smokers with less education.
While previous research has identified a direct association between education and CPD for non-Latino white smokers in the general U.S. population, the association is less clear for Latino smokers (6) .
The generalizability of our findings is limited by the non-random nature of the client sample and the fact that all programs were drawn from the NIDA Clinical Trials Network. Previous research has 12 found that opioid treatment programs in the CTN are more likely than non-CTN opioid treatment programs to be non-profit, have more employees and clients, and to have clients with higher rates of Medicaid use, criminal justice involvement, and unemployment (33) . Another study found that clients enrolled in CTN clinical trials were more likely to have full-time employment and higher educational attainment (34) . Further, we did not assess acculturation or immigration/nativity, which may be associated with smoking prevalence and CPD (35) , quit attempts (36) , and nicotine dependence (37) in Latinos, since these variables were not part of the original study goals and thus were not included on the survey. However, all surveys were completed in English, and responding in English to English-language data collection instruments has been linked to high acculturation (38) . High acculturation, in turn, has been linked to greater smoking prevalence (23). It also was not possible to explore patterns among ethnic subgroups (e.g., Mexican American, Puerto Rican) due to small sample sizes, although differences in smoking prevalence and behaviors have been documented among Latino subgroups in the general population (20, 39) . Since we were unable to collect data on clients who declined to participate, we cannot draw conclusions about the representativeness of our sample at the program level.
Participants also reported being in their programs for long periods of time, which may affect the generalizability of our findings. Despite these limitations, this study provides innovative data on a hardto-reach population that is largely invisible in both research and policy. To our knowledge, it is the first study of smoking and quitting behaviors among English-speaking Latinos in SUD treatment.
Overall, our findings suggest the need for more research into the smoking cessation needs of Latinos in SUD treatment. Although Latino smokers might be considered lower-risk for tobacco-related health problems based on their tendency toward light(er)/intermittent smoking and more quit attempts, this study suggests that Latinos in SUD treatment are at equally high risk of being current heavy smokers. At the same time, they exhibit ethnic-specific smoking and quitting behaviors that should be 13 considered when designing smoking interventions for this group. For instance, cessation interventions that focus on non-daily smoking, product preferences such as menthol cigarettes, and encouraging the use of NRT could be of particular benefit to Latinos.
Ethnic minorities and persons with SUDs are treated within health policy and scientific literature as distinct groups with specific risk factors for tobacco use and related disease, but in everyday life individuals occupy more than one social category. Thus, tobacco cessation efforts must confront multiple sources of risk and inequality to reach intersectional populations such as Latinos with SUDs.
The findings presented here not only attest to the complexity of such efforts, but also signal their necessity.
